Objective: Evaluation of the clinical signs and symptoms predicting bacterial and viral pneumonia, in accordance with the Brazilian National Control Program for Acute Respiratory (ARI). Methods: Observational prospective study. Seventy-six children from birth to six months of age who had pneumonia were studied in the emergency room. The patients were subdivided into two groups, based on radiological findings (gold-standard): 47 had bacterial pneumonia, and 29 had viral pneumonia. The frequencies, sensitivities, and specificities of the signs and symptoms were evaluated. 
Pneumonia is important in the developing countries, due to its high lethality in children under five years old, especially among infants [1] [2] [3] [4] . Infants may present unspecific signs and symptoms that hinder the diagnosis [5] [6] [7] [8] .
Our study was motivated by the difficulty of diagnosing pneumonia in infants, especially those under six months. Our aim was to evaluate the signs and symptoms indicative of community-acquired pneumonia established by the Acute Respiratory Infections (ARI) Program of the Ministério da Saúde (MS) do Brasil [Brazilian Health Ministry] [9] [10] . This program diagnoses pneumonia solely on the basis of clinical findings obtained by visual inspection and timing of the respiratory rate and is based on international recommendations from the World Health Organization [10] . We also examined the prevalence and respiratory findings of patients with bacterial and viral pneumonia.
Material and Methods
The study was performed at the Pediatric Emergency Service of the Instituto de Puericultura e Pediatria Martagão Gesteira (IPPMG) of the Universidade Federal do Rio de Janeiro (UFRJ), from January 1 to December 31, 1996 . We made a descriptive crosssectional study, with prospective data collection, designed to evaluate diagnostic criteria for communityacquired pneumonia.
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The children, who ranged in age from zero to six months, had signs and symptoms of acute respiratory infection (ARI), as defined by the guidelines of the Brazilian Health Ministry (MS) [8, 9] , with suspected acute pneumonia and consequently were submitted to chest radiography.
The total number of children from 0 to 12 years old attended at the Emergency Service during the 12-month period was 9,711. Using random sampling, 1,648 bulletins were selected. These included 113 ARI patients from zero to six months old, among which 76 had pneumonia. Eighteen pediatricians who had received training in the IRA Program of the MS up to six months before were available for data collection.
The respiratory rate (RR) was measured with a chronometer, by observation of the thoracic chest movements or by auscultation of the respiratory sounds with a stethoscope for one minute. The values of respiratory incursions per minute (ripm) were categorized according to World Health Organization (WHO) guidelines for the diagnosis of pneumonia in this age range: RR = 50 ripm (0-2 m) and RR = 60 ripm (2-6m) [5, 11, 12] . The pulmonary auscultation was considered abnormal whenever that there was reduction or abolition of the vesicular murmur, coarse crackles, fine crackles, rhonci, wheezing, or associations of some of these noises.
X-ray analysis allowed categorization into normal and abnormal. Abnormality was designated when any of the following images was presented: homogeneous or heterogeneous opacity, interstitial infiltrate, hyperinflation or pleural effusion. Normal was when no alteration was displayed. Radiological findings with no relation to the respiratory tract were not necessarily considered as abnormalities [5, 13, 14] .
The cases of pneumonia (n=76), based on the radiological aspect (gold-standard), were subdivided according to the possible etiology. Among these patients, 47 presented condensation or pleural effusion, considered cases of bacterial pneumonia, and 29 had infiltrate, considered cases of viral pneumonia.
The Institutional Review Board (IRB) of the IPPMG-UFRJ approved the research. Patients with radiological images of hyperinflation were not included in the groups. Those who had chest radiographies without alterations in the pulmonary fields were classified as free of pneumonia.
The data were compiled on a computer utilizing the EPI.INFO.6 program.
Categorical variables were described with their corresponding frequency distribution. The continuous variables were described by central tendency and dispersion measures as well as by the calculation of the odds ratio (OR) and the corresponding 95% confidence interval (CI). Sensitivity (S), specificity (Sp) and confidence intervals of 95% (CI 95%) were determined for the diagnosis of pneumonia, according to convent [5] .
Results
The 76 patients with pneumonia, based on the radiological pattern, were divided into two groups: a) Group with bacterial pneumonia: 47 children (Table 1) . b) Group with viral pneumonia: 29 children (Table 2) .
Discussion
We adopted the definition of pneumonia based on chest radiography, because this is generally considered the gold standard for diagnosis [10, [13] [14] [15] . Opacity and pleural effusion in children suggests a diagnosis of bacterial pneumonia, possibly by pneumococcus or by Haemophilus influenzae, and would justify the institution of antibiotic therapy in developing countries, [9, [14] [15] [16] . Interstitial infiltrates are almost always associated with non-bacterial processes. Even in developed countries, no safe method is available for the etiological diagnosis of pneumonia, and so radiological diagnosis is still the most commonly employed [17] [18] [19] .
Fever gave a sensitivity of around 50% in children with bacterial pneumonia, and a lower sensitivity, 38%, in those with viral pneumonia; possibly this is due to less severe cases, given that such infections usually have a febrile course or a low fever [7, 10, 20] . In both groups N=number of cases T=total number of cases CI= confidence interval; RR =respiratory rate; ripm = respiratory incursions per minute.
www.bjid.com.br the specificity was low (40%). As also found in other studies [5, [21] [22] [23] , fever is not a good indicator of pneumonia, Altered activity, including hypoactivity and irritability, was a symptom with good sensitivity (around 67%) and specificity (56%), in both the bacterial and viral groups. Prostration was a more sensitive sign in bacterial than in viral pneumonia. These signs, albeit unspecific, proved to be good predictors of bacterial pneumonia. In the viral pneumonia group, the degree of activity did not give such precision. Published studies evaluating this symptom were not found.
Coughing and complaints of respiratory difficulty are considered entry criteria for pneumonia in accordance with WHO Guidelines [5, 9] , and they were good predictors of pneumonia in our group of patients. Most of the cases would be detected if coughing and respiratory difficulties were the only entry criteria considered. Nevertheless, coughing may not always be regarded by the family as a sign to seek medical attention. Respiratory difficulty is a clear sign of severity, however, it is absent in many infants with pneumonia. Children with other signs and symptoms were submitted to X-rays and diagnosed as cases of pneumonia by the doctors who evaluated them.
In 1994, Singhi et al. [7] studied children under two months old and observed that pneumonia occurred without coughing or respiratory difficulty in 21% of the cases. Crain et al. [6] observed absence of coughing in only 4% of babies with fever and radiological pneumonia; they concluded that, in the absence of respiratory signs, the chest radiography would probably be normal. Losek et al. [13] , in a study of 209 babies with fever, found 16 with pneumonia, defined as any radiological infiltrate, with coughing in 56%. These percentages were higher than ours, though since fever was an entry criterion infectious diseases of the respiratory tract of various other origins could have been included.
The complaint of wheezing by the parents, frequently found in viral pneumonia, was not analyzed because it was reported in only four cases.
Any abnormality on auscultation of the chest showed high sensitivity and low specificity in both groups. The greatest sensitivity values were detected in the patients with bacterial pneumonia, but this exam did not allow discrimination between the viral and the bacterial cases [14] [15] [16] [17] [18] [19] . Abnormal auscultation of the chest is not included in WHO guidelines, because is not a good predictor of pneumonia in children [20] [21] [22] [23] [24] .
The RR ≥ 50 ripm showed high sensitivity, around 80%, and low specificity. This result is in accordance with the orientation of WHO guidelines, which determines the value of RR ≥ 50 ripm as the best indicator of pneumonia in children from 2 to 11 months of age [5, 9, 24] . However, the RR ≥ 50 ripm did not differentiate cases of bacterial pneumonia from the viral ones. Thus, children without bacterial pneumonia would receive an antibiotic unnecessarily. Nevertheless, because of its high sensitivity, this is a good entry criterion for pneumonia in children from zero to six months in regions with few health resources.
Apparently, other signs and symptoms are important for the diagnosis of bacterial pneumonia and the prescription of antibiotics [25, 26] . In large urban centers the participation of a well-trained pediatrician would be important for the therapeutic decision, in order to avoid the unnecessary use of antibiotics.
In our case study, an RR ≥ 60 ripm was a more sensitive sign for identification of children with viral than for bacterial pneumonia. If compared with the RR ≥ 50 ripm, there is a loss in sensitivity, but a gain in specificity and precision, as indicative of bacterial or viral pneumonia. Thus, though it adversely affects the entry criteria of cases of ARI, less antibiotics would be prescribed unnecessarily. However, in poor regions, the value of RR ≥ 50 ripm would be preferable, as it guarantees greater coverage of cases.
Chest indrawing showed sensitivity with lower values when there was increased RR in all the patients. It is a sign of the severity of pneumonia and a predictor for hospitalization [9, 24] . It was less frequent in our study, giving less sensitivity than the values of RR. But the high specificity demonstrate that when it is present, even alone, chest indrawing is quite suggestive of a diagnosis of pneumonia, although it also did not allow differentiation of bacterial from viral pneumonia. Chest indrawing could be a good indicative sign of severity and necessity of hospitalization, bearing in mind that this conduct would not necessarily imply prescription of antibiotics, given that severe cases of viral etiology could be included.
In our study, the RR ≥ 60 ripm criterion gave a better combination of sensitivity (69%) and specificity (67%) in the viral pneumonia cases. Perhaps the greater specificity values obtained with RR ≥ 60 ripm would justify the employment of this single predictor of pneumonia for children under six months old. Nevertheless, due to the potential severity of pneumonia in children under six months old, the value of RR ≥ 50 ripm would be the most suitable for a diagnosis of pneumonia whenever other complementary methods are not available. Singhi et al. [7] reached the same conclusion in a study of children two to six months old in India and in another study of children under two months. However, the use of this value of RR alone for the diagnosis of pneumonia would lead to treatment with antibiotics of many children who do not have bacterial pneumonia. In the face of the difficulties encountered in diagnosis, we conclude, as do Mulholand et al. [10] and Singhi et al. [7] , that the clinical judgment of a pediatrician with access to chest radiography leads to the most appropriate definition of pneumonia in these babies. In any case, by considering RR ≥ 50 ripm, associated or not with subcostal indrawing for diagnosing of pneumonia, one avoids losing cases, even though there is an overestimation of the diagnosis on certain occasions.
In our study, although we found lower sensitivity and specificity values for RR ≥ 50 ripm or for subcostal indrawing, these reflect the routine in the emergency room. The lower sensitivity of subcostal indrawing, for example, is explained by the greater frequency of cases of non-severe pneumonia in day-to-day medical practice. This shows the importance of testing predictor signs and symptoms of pneumonia. They should be tested and applied in accordance with the results in each community, region or country, respecting their peculiarities. In Brazil, and in other developing countries, clinical diagnosis is still the most important tool for controlling mortality due to pneumonia. Our findings can contribute to a validation of case management of pneumonia in children.
Conclusions
We found that a high RR and subcostal indrawing are suitable for the diagnosis of pneumonia, but not for discrimination between bacterial and viral pneumonia, based on comparisons with the radiological criteria. The predominant hypothesis of viral pneumonia in these infants should not be ignored, even though we are in a developing country, supposedly with a greater prevalence of bacterial pneumonia in children under five years old [14, 17, 21, 27] . Even so, the utilization of WHO guidelines in regions lacking in health resources avoids deaths, which is the prime objective in cases of bacterial pneumonia. We regard etiological studies of pneumonia in this age range to be essential. There is a need to develop better technologies for differentiation between bacterial and viral pneumonias, for thus it would be possible to reduce the abusive use of antibiotics, avoiding the development of bacterial resistance [26] [27] [28] [29] [30] [31] [32] , a problem already identified in various countries.
